



Docket No. 1010-102US4 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 




In re Application of: Kati A. Chevaux, et al. 

Filed: 03/01/2004 Group Art Unit: 1655 

Serial No: 10/790,289 Examiner: R. O. Winston 

For: Products Containing Polyphenol(s) and L- Arginine and Methods of Use Thereof 

MAIL STOP: Appeal-Brief-Patents 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

CERTIFICATE OF MAILING BY EXPRESS MAIL 



Express Mail Label Number: EB 104749619 US 
Date of Mailing: February 07, 2008 

I hereby certify under 37 CFR 1.10 that this correspondence is being deposited with the 
United States Postal Service as "Express Mail Post Office to Addressee" with sufficient 
postage on the date indicated above and is addressed to the Commissioner for Patents, 
MAIL STOP: Patent Application, P.O. Box 1450, Alexandria, VA 22313-1450. 

The following documents are included: 




MAILING ADDRESS 

NADA JAIN, P.C. 

560 White Plains Road, Suite 460 
Tarrytown, NY 10591 
Phone: 914-333-0610 
Fax:914-333-0615 



{W:\DOCSVNJPC\1010\0102us4\00009928.DOC) 




Docket No. 1010/01 02US4 



IN THE UNITED STATES PATENT AND TRADEMAK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

In re Application of: Kati Chevaux et al. 

Filed: 03/01/2004 Group Art Unit: 1655 

Serial No: 10/790,289 Examiner: R. O. Winston 

For: PRODUCTS CONTAINING POLYPHENOL(S) AND L-ARGININE AND METHODS 
OF USE THEREOF 

APPEAL BRIEF OF APPELLANT 

MAIL STOP: Appeal Brief-Patents 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

This is an appeal from the Final Rejection mailed on August 8, 2007 and the 
Advisory action mailed on December 3, 2007 in which the Examiner finally rejected 
claims 31-74. The Notice of Appeal for this case was filed on December 07, 2007. 

The Commissioner is authorized to charge the Appeal Brief filing fee of $510.00 
(under 37 CFR 41.20(b)(2)) and any additional fee or credit overpayment in connection 
with this communication to the Deposit Account No. 50-2549 . A duplicate copy of this 
sheet is enclosed. 

Table of contents of the Appeal Brief is on page 2. Page numbers for each of the 
items included in the brief is shown in the table of contents. 




02/11/2008 CCHftUl 00000016 502549 10790289 

01 FC: 1402 510.00 DA 



{ W :\DOCS\N J PCM 0 1 0\0 1 02us4\00009895. DOC } 



1 




TABLE OF CONTENTS 



No. Item Page(s) 

1 Real party in interest 3 

2. Related appeals and interferences 4 

3. Status of claims 5 

4 Status of amendments 6 

5 Summary of claimed subject matter 7 

6. Grounds of rejection to be reviewed on appeal 9 

7. Argument 10-15 

8. Claims appendix 16-23 

9 Evidence appendix (with 6 documents 24-64 

attached) 

10. Related proceedings appendix 65 



{W:\DOCS\NJPai010\0102us4\00009895.DOC} 



2 




1. REAL PARTY IN INTEREST (37 CFR 41.37 (c)(1) (i)) 

The patent application in the case appealed is owned by Mars, Incorporated, who 
is the real party of interest. 
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2 . 



RELATED APPEALS AND INTERFERENCES (37 CFR 41.37 (c)(1)(H)) 
There are no other related appeals or interferences known to appellant, assignee, 
or appellant’s legal representative. 
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3 . 



STATUS OF CLAIMS (37 CFR 41.37 (c)(l)(iii)) 
The status of claims on appeal is as follows: 
Pending claims: 31-78 
Claims appealed: 31-74 
Withdrawn claims: 75-78 
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4. STATUS OF AMENDMENTS (37 CFR 41.37 (c)(l)(iv)) 

There have been no amendments filed in response to the final rejection. 
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5. SUMMARY OF CLAIMED SUBJECT MATTER (37 CFR 41.37 (c)(l)(v)) 

The independent claims on appeal are claims 31, 32, and 67. Each claim is 
reproduced below with references to the subject matter where it appears in the 
specification by page and line number. 

31. A non-chocolate food product comprising (i) a cocoa polyphenol and (ii) L- 
arginine in a combined amount effective to induce a physiological increase in 
nitric oxide upon ingestion by a human or a veterinary animal, 

wherein the increase in nitric oxide has a therapeutic or prophylactic effect when the 
product is administered for an effective period of time, and the L-arginine is in the 
amount of at least lmg/g; 

with the proviso that when the cocoa polyphenol is in the form of a cocoa ingredient, the 
amount of L-arginine is greater than that provided with the cocoa ingredient. 

[Reference to the Specification : e.g., page 6, lines 1-20; page 7, lines 6-12; page 17, lines 
19-24; page 21, lines 5-15; page 24, line 30-page 25, line 17], 

32. A non-chocolate food product comprising (i) a polyphenol compound of formula 
A n , wherein n is 1 or 2 to 1 8 and A has the following formula: 




OH X 



R is 3-(a) - OH, 3-(|3), 3-(a)- O-saccharide, 3-((3)-0-saccharide, 3-(a)-0-C(0)-R , 
or 3-(P)-OC (O)-R’; 

bonding between adjacent monomers takes place at positions 4, 6 or 8; 
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a bond to a monomer in position 4 has alpha or beta stereochemistry; 

X, Y and Z are selected from the group consisting of A, hydrogen, and a 
saccharide moiety, with the proviso that as to at least one terminal monomer, bonding of 
the adjacent monomer thereto is at position 4 and optionally Y = Z = hydrogen; and 

wherein the saccharide moiety is a mono- or di-saccharide moiety and may be 
optionally substituted with a phenolic moiety and R' may be an aryl or heteroaryl moiety 
optionally substituted with at least one hydroxyl group; and 
salts, derivatives and oxidation products thereof; 

and (ii) L-arginine in a combined amount effective to induce a physiological increase in 
nitric oxide upon ingestion by a human or a veterinary animal, 

wherein the increase in nitric oxide has a therapeutic or prophylactic effect when the 
product is administered for an effective period of time, and the L-arginine is in the 
amount of at least lmg/g; 

with the proviso that when the polyphenol compound is in the form of a cocoa ingredient, 
the amount of L-arginine is greater than that provided with the cocoa ingredient. 
fReference to the Specification : e.g., page 6, lines 1-23; page 7, lines 6-12; page 13, lines 
4-23; page 17 lines, 1-6 and lines 19-24; page 21, lines 5-25; page 24, line 30-page 25, 
line 17]. 

67. A non-chocolate food product comprising a cocoa polyphenol in the amount of at 
least 1 mg/g and L-arginine in the amount of least 10 mg/g. 

[Reference to the Specification : e.g., page 24, line 30-page 25, line 4; page 25, lines 14- 
17]. 
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6. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL (37 CFR 
41.37 (c)(l)(vi)) 

1 . Are claims 31-74 patentable over Romanczyk, Jr. (US 5,554,645) in view 
of Wideman et al. (US 6,127,421) under 35 USC Section 103? 
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7. 



ARGUMENT (37 CFR 41.37 (c)(l)(vii)) 

Rejection under 35 USC 103 over Romanczvk and Wideman 



Claims 31-74 stand rejected under 35 USC 103 on the grounds that they are 
obvious over Romanczyk, Jr. (US 5,554,645; hereinafter referred to as ‘Romanczyk’) in 
view of Wideman et al. (US 6,127,421; hereinafter referred to as ‘Wideman’). The 
Examiner states that it would have been obvious to a person of skill in the art to modify 
the food composition of Romanczyk (which contains procyanidins) to include the other 
active ingredient (arginine) as taught by Wideman and arrive at the compositions recited 
in Appellants’ claims 31-74 because both procyanidins and L-arginine are taught to be 
useful for the same purpose, i.e., anti-tumor purpose. The rejection should be reversed 
for the reasons shown below. 



1. Claims 31-74 are patentable because of conflicting teachings of the prior art 

The primary focus and teaching of Wideman is the use of L-arginine in chicken 
eggs for treatment/prevention of pulmonary hypertension syndrome in birds (see, entire 
patent). Regarding the teachings in Wideman of anti-tumor utilities, the Examiner refers 
to a background citation therein of Taylor et al. 1992 and the statement that dietary 
administration of L-arginine to chicken reduces tumor growth. 

However, as of the effective filing date of the above Application, the knowledge 
in the art as to the anti-tumor effect of dietary arginine supplementation in mammals was 
controversial and contradictory reports existed in the field. On May 9, 2007, with their 
Response, Appellants submitted to the Patent Office a publication discussing the effects 
of arginine on tumor growth — Yeatman T. J. et al. Depletion of Dietary Arginine Inhibits 
Growth of Metastatic Tumor, Arch. Surg. 1991, 126(1 1): 1376-82 (additional copy 
attached for the Examiner’s convenience) [hereinafter Yeatman]. 

At the outset, Yeatman refers to 70 years of investigation of the effects of arginine 
on tumor growth and states that “[d]espite these efforts, the effect of dietary arginine on 
tumor growth [had] not been clearly elucidates” and that arginine was shown to both 
stimulate and inhibit tumor growth (Yeatman, page 1376, col. 1, 1 st par.). Yeatman then 
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goes on to show in a mouse (mammalian) model that dietary arginine depletion inhibited 
the growth of liver metastases of colorectal cancer cells ( see Yeatman, entire article, e.g. 
Figs. 2-3). In contrast, arginine supplementation increased the weight of the tumors in 
comparison to control (Yeatman, page 1377, col. 2, last par.- 1378, col. 1, 1 st par., Fig 1). 

Thus, Yeatman contains conflicting teaching to the teaching of Wideman cited by 
the Patent Office. It is well established that “prior art must be considered in its entirety, 
including disclosures that teach away from the claims” MPEP, Section 2141.02 VI. 
“When prior art contains apparently conflicting references, the [Office] must weigh each 
reference for its power to suggest solutions to an artisan of ordinary skill.” In re Young, 
927 F.2d 588, 591; 18 U.S.P.Q.2d 1089 (Fed. Cir. 1991) (emphasis added) (copy 
attached). “Where the prior art contains ‘apparently conflicting’ teachings (i.e., where 
some references teach the combination and others teach away from it) each reference 
must be considered.” Medichem v. Rolabo, 437 F.3d. 1157, 1165; 77 U.S.P.Q.2d (Fed. 
Cir. 2006) (citing In re Young ) (copy attached). 

In the present case, the Examiner has failed to give consideration to the teachings 
of Yeatman. No analysis of Yeatman can be found in the “final” Official Action mailed 
August 8, 2007, nor is there any reasoning or explanation why a person of skill in the art 
would not have given weight to Yeatman’s teaching. In In re Young, Federal Circuit 
Court affirmed the Board’s finding which dismissed the conflicting reference and upheld 
the rejection because the Board analyzed the conflicting reference and correctly 
explained why the reference was not sufficient to discredit the teachings of the cited 
reference. In re Young, 927 F.2d at 591-592. This is not the case here. The Examiner 
has not met his burden. 

In fact, a person of skill in the art, having both Wideman and Yeatman before her, 
would have had no motivation to combine the procyanidin of Romanczyk and L-arginine 
of Wideman with any reasonable expectation of success that an anti-tumor composition 
with two active ingredients could have been achieved. This is not an obvious to try 
situation discussed by the Supreme Court in KSR International Co. v. Teleflex Inc. ,550 
U.S. , 82 USPQ2d 1385 (2007) because the results of such a combination were 
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unpredictable. To arrive at the present invention, a person of skill in the art would have 
had to unduly experiment -this supports the finding of non-obviousness. 

Reversal of the rejection of claims 31-74 is respectfully requested. 



2. Claims 31-34, 41-53. 59-60 and 66 are patentable because the cited prior art 
fails to suggest all claimed limitations 

Further to the arguments presented under subheading 1 above, claims 31-34, 41- 
53, 59-60, and 66 are patentable for an additional reason. 

Claims 31-34, 41-53, 59-60, and 66 recite a non-chocolate food composition 
containing polyphenols and L-arginine “in an amount effective to induce a physiological 
increase in nitric oxide” (emphasis added). The effective amount limitation is a 
functional limitation which together with a numerical limitation for the amount of L- 
arginine structurally defines the scope of the claims, i.e., it defines the amount of the 
compounds required to be present in the non-chocolate composition. 

The Examiner rejects these claims and argues that the claimed amount is “merely 
a matter of judicious selection and routine optimization” (“final” Official Action, text 
spanning pages 3-4). 

The Examiner has erred in applying the law of “routine optimization.” “[T]he 
rule [is] that discovery of an optimum value of a result-effective variable in a known 
process [or composition] is ordinarily within the skill in the art” In re Boesch, 617 F.2d 
272, 276; 205 U.S.P.Q.2D 215 (CCPA 1980); In re Antonie, 559 F.2d 618; 195 U.S.P.Q. 
6 (CCPA 1977); Ex parte Buzzoni, (Bd Pat Appl, January 30, 2008, appeal 2007-3725) 
(copies attached). “A particular parameter must first be recognized as a result-effective 
variable, i.e., a variable which achieves a recognized result, before the determination of 
the optimum or workable ranges of said variable might be characterized as routine 
experimentation.” MPEP Section 2144.05 II B. Consequently, in order to make the 
claimed compositions obvious, Romanczyk and Wideman should have recognized that 
procyanidin of Romanczyk and arginine of Wideman are effective for increasing nitric 
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oxide (NO) (rather than for anti-tumor effects). In other words, procyanidin of 
Romanczyk and arginine of Wideman cannot be optimized for NO effects when such 
effects are not suggested by the cited prior art. 

This is because “the prior art [must] have suggested ‘the kind of experimentation 
necessary to achieve the claimed composition”’ In re Boesch, 617 F.2d at 276 (holding 
that such a showing was made). See also, In re Antonie, 559 F.2d at 620 (holding that 
such a showing was not made). In In re Antonie, the claims at issue recited a wastewater 
treatment device comprising a tank having certain “treatment capacity” which capacity 
was a function of “tank volume.” The prior art cited by the Patent Office disclosed the 
basic structure of Antonie’s device but was silent regarding the “tank volume.” The 
Court reversed the rejection because the cited prior art “was not trying to maximize or 
control ‘treatment capacity’;” “experiments suggested by [the cited art did] not reveal the 
property which applicant [had] discovered;” and “there [was] no evidence in the record 
that the prior art recognized that particular parameter affected the result.” Id. 

Following the reasoning in Antonie and Boesch, Romanczyk and Wideman should 
have suggested to a person of skill in the art nitric oxide effects of their compounds 
before the experiments to optimize the amount of these compounds to achieve the nitric 
oxide effect could have been conducted. In the absence of such a recognized result, 
arriving at the amount limitations of Appellants’ claims 31-34, 41-53, 59-60, and 66 
would have amounted to undue not routine optimization. 

This conclusion is further supported by the above cited recent decision of the 
USPTO Board of Appeals and Interferences, which is also on point. In Ex parte Buzoni, 
the Appellant claimed an anchorless wheel bumper block (to be used as a stop in a 
parking facility), and the cited prior art disclosed a cellular arresting block (for use as a 
stop for aircrafts, trucks and other vehicles). The prior art block was larger than the 
claimed block and the Examiner rejected the clams on the ground that it would have 
required routine optimization to modify the block of the prior art and arrive at the 
claimed block. The Board disagreed and held that the Examiner failed to establish a 
prima facie case of obviousness because he failed to establish that an optimum obtained 
for the cited prior art block would have also been an optimum for the Appellants’ block. 
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Applying the Board’s holding to the facts here, even if the Examiner had established that 
it would have been obvious to optimize the amounts of Romanczyk’s and Wideman’s 
compounds for anti-tumor purposes; the Examiner has failed to establish (and could not 
have as shown above) that it would have been obvious to optimize the amounts of the 
compounds to those recited in claims 31-34, 41-53, 59-60 and 66. Prima facie case of 
obviousness has not been met. 

Reversal of the rejection 31-34, 41-53, 59-60 and 66 is believed to be in order and 
is respectfully requested. 



3. Claims 35-40. 54-58. and 61-65 are patentable because the cited prior art fails 
to suggest all claimed limitations 

Further to the arguments presented under subheading 1 above, claims 35-40, 54- 
58, and 61-65 are patentable for an additional reason. 

Claims 35-40, 54-58, and 61-65 recite a non-chocolate food composition 
containing polyphenols and L-arginine “in an amount effective to induce a physiological 
increase in nitric oxide” (emphasis added) and further recite numeric limitations for both 
polyphenol and L-arginine. The Examiner argues that these claimed amounts can be 
routinely optimized. 

Claims 35-40, 54-58, and 61-65 are patentable for the reasons shown under 
subheading 2 above, and further because explicit numeric limitations for the polyphenol 
are nowhere suggested by the combined teachings of Romanczyk and Wideman. 

Reversal of the rejection of claims 35-40, 54-58, and 61-65 is believed to be in 
order and is respectfully requested. 



4. Claims 67-74 are patentable because the cited prior art fails to suggest all 
claimed limitations 

Further to the arguments presented under subheading 1 above, claims 67-74 are 
patentable for an additional reason. 
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Claims 67-74 recite a non-chocolate food composition containing cocoa 
polyphenol and L-arginine in certain numeric amounts (which amounts achieve 
physiologically relevant NO effects). The Examiner argues that the amounts can be 
routinely optimized. Claims 67-74 are patentable for the reasons shown under subheading 
2 above, and further because explicit numeric limitations for polyphenol and L-arginine 
are nowhere suggested by the combined teachings of Romanczyk and Wideman. 

Reversal of the rejection of claims 67-74 is believed to be in order and is 
respectfully requested. 



CONCLUSION 

In view of the above arguments, Appellants respectfully request reversal of the 
rejection of claims 31-74. 



Date: February 7, 2008 




NADA JAIN, P.C. 

560 White Plains Road 
Tarrytown, NY 10591 
Tel: (914)333-0610 
Fax: (914)333-0615 
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8 . 



CLAIMS APPENDIX (37 CFR 41.37 (c)(l)(viii)) 



1-30. (canceled) 

31. A non-chocolate food product comprising (i) a cocoa polyphenol and (ii) L- 
arginine in a combined amount effective to induce a physiological increase in 
nitric oxide upon ingestion by a human or a veterinary animal, 

wherein the increase in nitric oxide has a therapeutic or prophylactic effect when the 
product is administered for an effective period of time, and the L-arginine is in the 
amount of at least lmg/g; 

with the proviso that when the cocoa polyphenol is in the form of a cocoa ingredient, the 
amount of L-arginine is greater than that provided with the cocoa ingredient. 

32. A non-chocolate food product comprising (i) a polyphenol compound of formula 
A n , wherein n is 1 or 2 to 1 8 and A has the following formula: 

OH 




R is 3-(a) - OH, 3-(P), 3-(a)- O-saccharide, 3-(P)-0-saccharide, 3-(a)-0-C(0)-R , 
or 3-(P)-OC (O)-R’; 

bonding between adjacent monomers takes place at positions 4, 6 or 8; 

a bond to a monomer in position 4 has alpha or beta stereochemistry; 

X, Y and Z are selected from the group consisting of A, hydrogen, and a 
saccharide moiety, with the proviso that as to at least one terminal monomer, bonding of 
the adjacent monomer thereto is at position 4 and optionally Y = Z = hydrogen; and 
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wherein the saccharide moiety is a mono- or di-saccharide moiety and may be 
optionally substituted with a phenolic moiety and R' may be an aryl or heteroaryl moiety 
optionally substituted with at least one hydroxyl group; and 
salts, derivatives and oxidation products thereof; 

and (ii) L-arginine in a combined amount effective to induce a physiological increase in 
nitric oxide upon ingestion by a human or a veterinary animal, 

wherein the increase in nitric oxide has a therapeutic or prophylactic effect when the 
product is administered for an effective period of time, and the L-arginine is in the 
amount of at least lmg/g; 

with the proviso that when the polyphenol compound is in the form of a cocoa ingredient, 
the amount of L-arginine is greater than that provided with the cocoa ingredient. 

33. The non-chocolate food product of claim 31, wherein the cocoa polyphenol is in 
the form of a cocoa extract. 

34. The non-chocolate food product of claim 32, wherein the cocoa polyphenol is in 
the form of a cocoa extract. 

35. The non-chocolate food product of claim 31, wherein the cocoa polyphenol is in 
the amount of at least 1 mg/g. 

36. The non-chocolate food product of claim 31, wherein the cocoa polyphenol is in 
the amount of at least 1.25 mg/g. 

37. The non-chocolate food product of claim 31, wherein the cocoa polyphenol is in 
the amount of at least 1 .5 mg/g. 
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38. The non-chocolate food product of claim 31, wherein the cocoa polyphenol is in 
the amount of at least 2 mg/g. 

39. The non-chocolate food product of claim 31, wherein the cocoa polyphenol is in 
the amount of at least 5 mg/g. 

40. The non-chocolate food product of claim 3 1 , wherein the L-arginine is the amount 
of at least 10 mg/g. 

41 . The non-chocolate food product of claim 32, wherein the L-arginine is the amount 
of at least 10 mg/g. 

42. The non-chocolate food product of claim 31, wherein the cocoa polyphenol is in 
the form of a cocoa ingredient. 

43. The non-chocolate food product of claim 32, wherein the polyphenol compound is 
in the form of a cocoa ingredient. 

44. The non-chocolate food product of claim 31, which is a peanut-based food 

product. 

45. The non-chocolate food product of claim 44, wherein the peanut-based food 
product is peanut butter. 

46. The non-chocolate food product of claim 44, wherein the peanut-based food 
product is peanut brittle. 

47. The non-chocolate food product of claim 32, which is a peanut-based food 

product. 
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48. The non-chocolate food product of claim 47, wherein the peanut-based food 
product is peanut butter. 

49. The non-chocolate food product of claim 47, wherein the peanut-based food 
product is peanut brittle. 

50. The non-chocolate food product of claim 3 1 , wherein the L-arginine is in the form 
of an L-arginine-containing ingredient selected from the group consisting of 
peanuts, walnuts, hazelnuts, almonds, and soy beans. 

5 1 . The non-chocolate food product of claim 32, wherein the L-arginine is in the form 
of an L-arginine-containing ingredient selected from the group consisting of 
peanuts, walnuts, hazelnuts, almonds, and soy beans. 

52. The non-chocolate food product of claim 31, wherein the food product is a pet 

food. 

53. The non-chocolate food product of claim 52, wherein the cocoa polyphenol is in 
the form of cocoa extract. 

54. The non-chocolate food product of claim 52, wherein the cocoa polyphenol is in 
the amount of at least 1 mg/g. 

55. The non-chocolate food product of claim 52, wherein the cocoa polyphenol is in 
the amount of at least 1.25 mg/g. 

56. The non-chocolate food product of claim 52, wherein the cocoa polyphenol is in 
the amount of at least 1.5 mg/g. 

57. The non-chocolate food product of claim 52, wherein the cocoa polyphenol is in 
the amount of at least 2 mg/g. 
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58. The non-chocolate food product of claim 52, wherein the cocoa polyphenol is in 
the amount of at least 5 mg/g. 

59. The non-chocolate food product of claim 52, wherein the amount of L-arginine is 
at least 10 mg/g. 

60. The non-chocolate food product of claim 32, wherein the food product is a pet 

food. 

61 . The non-chocolate food product of claim 60, wherein the polyphenol compound is 
in the amount of at least 1 mg/g. 

62. The non-chocolate food product of claim 60, wherein the polyphenol compound is 
in the amount of at least 1 .25 mg/g. 

63. The non-chocolate food product of claim 60, wherein the polyphenol compound is 
in the amount of at least 1 .5 mg/g. 

64. The non-chocolate food product of claim 60, wherein the polyphenol compound is 
in the amount of at least 2 mg/g. 

65. The non-chocolate food product of claim 60, wherein the polyphenol compound is 
in the amount of at least 5 mg/g. 

66. The non-chocolate food product of claim 60, wherein the amount of L-arginine is 
at least 1 0 mg/g. 

67. A non-chocolate food product comprising a cocoa polyphenol in the amount of at 
least 1 mg/g and L-arginine in the amount of least 10 mg/g. 
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68. The non-chocolate food product of claim 67, wherein the cocoa polyphenol is in 
the amount of at least 1.25 mg/g. 

69. The non-chocolate food product of claim 67, wherein the cocoa polyphenol is in 
the amount of at least 1 .5 mg/g. 

70. The non-chocolate food product of claim 67, wherein the cocoa polyphenol is in 
the amount of at least 2 mg/g. 

71. The non-chocolate food product of claim 67, wherein the cocoa polyphenol is in 
the amount of at least 3 mg/g. 

72. The non-chocolate food product of claim 67, wherein the cocoa polyphenol is in 
the amount of at least 4 mg/g. 

73. The non-chocolate food product of claim 67, wherein the cocoa polyphenol is in 
the amount of at least 5 mg/g. 

74. The non-chocolate food product of claim 67, wherein L-arginine is in the amount 
of at least 100 mg/g. 

75. (withdrawn) A method of treating or preventing an NO-responsive disease or 
disorder by administering to a subject in need thereof an effective amount of a 
composition comprising (i) a polyphenol compound of formula A n , wherein n is 1 
or 2 to 18 and A has the following formula: 
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OH 




R is 3-(a) - OH, 3-(P), 3-(a)- O-saccharide, 3-(P)-0-saccharide, 3-(a)-0-C(0)-R , 
or 3-(P)-OC (O)-R’; 

bonding between adjacent monomers takes place at positions 4, 6 or 8; 
a bond to a monomer in position 4 has alpha or beta stereochemistry; 

X, Y and Z are selected from the group consisting of A, hydrogen, and a 
saccharide moiety, with the proviso that as to at least one terminal monomer, bonding of 
the adjacent monomer thereto is at position 4 and optionally Y = Z = hydrogen; and 

wherein the saccharide moiety is a mono- or di-saccharide moiety and may be 
optionally substituted with a phenolic moiety and R' may be an aryl or heteroaryl moiety 
optionally substituted with at least one hydroxyl group; and 
salts, derivatives and oxidation products thereof; 

and (ii) L-arginine in a combined amount effective to modulate nitric oxide and/or NO 
synthase upon ingestion by a human or a veterinary animal, 

wherein the L-arginine is in the amount of at least lmg/g; 

with the proviso that when the compound is in the form of a cocoa ingredient, the amount 
of L-arginine is greater than that provided with a cocoa ingredient. 

76. (withdrawn) The method of claim 75, wherein the NO-responsive disease and/or 
disorder is selected from the group consisting of: hypertension, cardiovascular 
disease, renal disease, and impaired cognitive function. 
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77. (withdrawn) The method of claim 76, wherein the composition is a food. 

78. (withdrawn) The method of claim 76, wherein the composition is a 
pharmaceutical. 
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9. EVIDENCE APPENDIX (37 CFR 41.37 (c)(l)(ix)) 

I. Journal publications : 

1. Yeatman, T. J., Risley G. L., and Bruns ton, M. E., Depletion of Dietary 

Arginine Inhibits Growth of Metastatic Tumor, Archives of Surgery, 1991, 
Volume 126, Number 11, pages 1376-1381. (total: 6 pages) 

II. Case Law: 

1. In re Antonie, 559 F.2d 618; 195 U.S.P.Q. 6 (CCPA 1977). (total: 3 pages) 

2. In re Boesch, 617 F.2d 272; 205 U.S.P.Q. 215 (CCPA 1980). (total: 7 
pages) 

3. Ex Parte Buzzoni, (Board of Patent Appeals and Interferences, January 30, 
2008, Appeal 2007-3725). (total: 10 pages) 

4. Medichem, S. A. v. Rolabo, S. L., 437 F.3d 1157; 77 U.S.P.Q.2D 1865 
(Fed. Cir. 2006). (total: 10 pages) 

5. In re Young, 927 F.2d 588; 18 U.S.P.Q.2D 1089 (Fed. Cir. 1991) (total: 4 
pages) 
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Depletion of Dietary Arginine Inhibits Growth of 

Metastatic Tumor 

Timothy /. Yeatman , MD; Ceoffrey L Risley, MD ; Mathew f. Branson, MD 



• The effects of dietary arginine on the growth of a murine 
colon tumor metastatic to the liver were examined in a 
model of advanced neoplastic disease. Tumor growth was 
influenced by arginine both in vivo and in vitro. An 
a rginine-supplemented diet stimulated tumor g rowth by 
TTcompatt controls. Conversely, an arginine- 
" deplete 3 "diet mhibitecTtu mor gr o wth bv 78% compared. 
with controls. In vitro culture of both murine and human 
colon tumor cells confirmed that arginine was necessary for 
cell growth. Flow-cytometric analysis using propidium 
iodide and bromodeoxyuridine suggested that colon tumor 
cells cultured without arginine enter a quiescent S phase 
and depend on arginine for further growth and cell cycle 
progression. The potential roles for selective dietary argi- 
nine modulation in patients with cancer with advanced dis- 
ease are discussed, 

(Arch Surg. 1991;126:1376-1382) 



he influence of arginine on tumor 



T he in 
""nul: 

' 70 years. 



nutrition has been inves 

* 7 0 yearsTPespite these "egortsTthe effect of dietary .arei- 
' "Bine on tumor growth has not been clearl y elucidated. In 
— SOttie Systems, arginine has been shown to stimulate tu- 
mor growth, 2 ’ 5 while in other models, inhibition of tumor 
growth was noted. 5 "* This apparent paradox may be 
explained by the concept that in vivo tumor growth is in- 
fluenced by multiple, competing factors. 

It has been postulated that tumor growth is a dynamic pro- 
cess involving a "predator-prey" competition between im- 
munocompetent ceils and neoplastic cells in wfcpch growth 
is the vector sum of cell destruction and cell proliferation. 9 In 
this model, tumor progression depends on the capacity of 
the immune system to recognize and destroy neoplastic 
cells— a capacity that may be related to the degree of tumor 
immunogenidty. Recent reports have suggested that 
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arginine-supplementation may suppress the growth of im- 
munogenic tumors because of host immunostimulatory ef- 
fects; however, these growth-inhibiting effects were not seen 
with tumors that were weakly immunogenic. Growth may 
occur in this system because weakly immunogenic tumor 
cells escape recognition and destruction by otherwise effec- 
tive tumor-directed immune responses. 51 ^ 12 

Using a weakly immunogenic colon cancer model, we 
determined the effects of arginine on tumor growth. Be- [ 
cause arginine is considered essential for in vitro cell cul- 
ture of both normal and neoplastic cells, we hypothesized 
that in vivo tumor propagation may depend on dietary 
arginine and that arginine depletion could inhibit tumor 
growth. Likewise, because immune defenses directed 
against weakly immunogenic tumor may not effectively 
compete with cell proliferation, arginine supplementation 
might enhance tumor growth. 

We chose a model of experimental liver metastasis that 
simulates a state of advanced neoplastic disease in which 
nutritional deficits may become clinically relevant. The 
effects of both dietary arginine supplementation and di- 
etary arginine depletion on the subsequent in vivo growth 
of liver metastases were examined. Similarly, the effects 
of arginine depletion and repletion on the propagation of 
these tumor cells in vitro were investigated. 

MATERIALS AND METHODS 
Animals 

Six- to eight-week-old BALB/c mice were obtained from the 
Jackson Laboratory (Bar Harbor, Me) and housed in the Depart- 
ment of Pathology, Tumor Biology Mouse Colony, University of 
Florida, Gainesville. Mice had free access to solid chow and wa- 
ter and five mice were housed per cage. The mice were age, 
weight, and sex matched for each experiment. 

Cell Lines and Routine Culture Conditions 

Cell- line CT-26 was originally derived from a chemically 
induced primary, undifferentiated murine colorectal adenocar- 
cinoma and was syngeneic with the BALB/c murine strain. The 
cells are known to be weakly immunogenic (as measured with 
challenge and rechallenge experiments) but highly tumori- 
genic. 13 Cells were routinely cultured in vitro as a monolayer at 
37°C in a humidified incubator containing 7% carbon dioxide in 
air. Cells were grown in minimal essential medium (Grand 
Island Biologicals, Grand Island, NY) supplemented with 10% 
heat-inactivated fetal bovine serum (Grand Island Biologicals) at 
5 x 10 3 cells per 10 mL. Near confluence, after 4 days of growth, j 
cell monolayers were detached from the Petri dish (No. 3100, 
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Costar, Cambridge, Mass) after a 3-minute incubation at room 
temperature with 0.7-mmol/L ethyienedia mine tetraace tic acid in 
phosphate-buffered saline, which did not contain calcium or 
magnesiiuTt, supplemented with 0.6-mmo!/L glucose and sub- 
cultured in fresh medium. Cell viability was determined with 
trypan blue dye exclusion using a hemocytometer. 

Human colon adenocarcinoma cells (HT-29) were obtained 
from the American Type Tissue Culture Collection (Rockville, 
Md) and cultured as a monolayer (applying standard conditions 
explained above) in RPMI medium (Grand Island Biologicals) 
with 10% fetal bovine serum. 

Experimental Metastasis Assay 

Experimental liver metastases were produced in vivo using in- 
trasplenic injection. Mice were anesthetized before intrasplenic 
injection with an rntraperitoneal injection of 3 mg of ketamine hy- 
drochloride and 0.03 mg of acepromazine maleate in phosphate- 
buffered saline. A suspension of 1.25 x 10*‘to2. 5 x 10 5 tumor cells 
in 0.5 mL of phosphate-buffered saline was injected into the in- 
ferior splenic pole over approximately 1 minute using a 
controlled-rate infusion syringe pump (No. 355, Sage Inc, Cam- 
bridge, Mass). A small hemodip was then applied to the inferior 
splenic pole to prevent hemorrhage and back-diffusion of tumor 
cells into the free peritoneal cavity. Surgical incisions were closed 
with metal clips. Splenectomy was not performed. Mice under- 
went necropsy on day 14, and the extent of hepatic and other me- 
tastases was recorded. Mice received an intravenous injection of 
10% india ink before necropsy to aid in detection of hepatic me- 
tastases. Livers were excised and immediately weighed, 

Murine Diets 

Standard Chow.— To examine the effects of supplemental 
arginine, mice were fed with standard solid mouse chow (23.4% 
protein and 1.38% arginine) ad libitum and were randomly as- 
signed to one of two groups. Mice were permitted to drink wa- 
ter supplemented with 1% arginine hydrochloride or 1.7% 
(isonitrogenous) glycine ad libitum. Mice were administered 
supplemented water 7 days before tumor cell inoculation. Solid 
chow and water intake were monitored in each group. 

Amino Acid-Defined Diets. -To examine the effects of di- 
etary arginine depletion, mice were randomly assigned to be fed 
ad libitum, one of two solid chow, amino add-defined diets: 
standard-content, arginine-repleted diet (1.2% arginine) or 
arginine-depleted diet (no arginine). The arginine-depleted diet 
provided only 0.32% less nitrogen than the arginine-repleted 
diet. Water without any additives was administered ad libitum. 
These specific diets were prepared by Teklad Research Diets 
(Madison, Wis). Specific dietary formulas are listed in Table 1. 
All mice were placed on the appropriate diet 7 days before tu- 
mor cell injections. Solid chow and water intake were monitored 
for each group. 

Culture Conditions Before DNA Analysis 

Select-amine kits (Grand Island Biologicals) were used to 
formulate arginine-depleted or arginine-repleted minimal es- 
sential medium and RPMI medium. In vitro tumor growth 
was analyzed with flow cytometry after culture of 5 x10 s 
CT-26 tumor cells in 10 mL of minimal essential medium dr 
5 x 10 s HT-29 tumor cells in 10 mL of RPMI. CT-26 cells were 
cultured without or with (0.0137© [0.59 mmol/L]) supple- 
mented arginine. HT-29 cells were cultured in multiple argin- 
ine concentrations ranging from none to 1.14 mmol/L. Cul- 
tures were harvested after 4 days. 

Flow Cytometry 

DNA Analysis With Propidium Iodide. —After culture in 
Which specific media conditions were applied, cells were har- 
vested and counted using a hemocytometer. Cells were then 
fixed in 70% ethanol solution and treated with 10 of propidium 

iodide (PI; Sigma Chemical Corp, St Louis, Mo), per milliliteT of 
solution, 0.5% polysorbate 20, and 400 U ribonudease I (Sigma) 
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Table 1.— Composition of Amino Acids in 
Arginine-Repleted, Defined Diet 


Amino Acid 


Amount, gAg 


Alanine 


3.5 


Arginine* 


12.1 


Asparagine 


6.0 


Aspartic acid 


3.5 


Cystine 


3.5 


Glutamic acid 


40.0 


Glycine 


23.3 


Histidine 


4.5 


Isoleucine 


8.2 


Leucine 


11.1 


Lysine 


18.0 


Methionine 


8.2 


Phenylalanine 


7.5 


Proline 


3.5 


Serine 


3.5 


Threonine 


8.2 


Tryptophan 


1.8 


Tyrosine 


5.0 


Valine 

^ . i > ... . - '■■■ 


8.2 



^Omitted in composition of arginine-depleted diet. 



before flow cytometric analysis using an argon laser (FAC-STAR, 
Becton-Dickinson, Oxnard Calif) with an excitation wavelength 
of 488 mn and a measured emission wavelength of 515±20 run. 
Data were collected and analyzed using a computer program 
(Consort 30, Becton-Dickinson). DNA histograms were used to 
perform cell cycle analysis. The percentage of cells in each phase 
of the cell cyde (S, G2, and M) was determined in duplicate. 

DNA Analysis With PI arid Bromodeoxyuridine. —After 
culture of HT-29 cells in nonargjriine and 0.07-mmol/L and 
0.57-mmol/L arginine-repleted RPMI medium, 10 mmol/L of 
5 ' -bromo2 ' deoxyuridine (BrdUrd) was added to selected cul- 
tures for 1 hour at 37*C. Cells were then fixed with ethanol 
and denatured with 4N hydrochloride with 0.5% trinitrotolu- 
ene (Triton-X 100, Sigma Chemical Corp). According to stan- 
dardized procedures, 1,1 cells were then labeled with fluores- 
cein isothiocyanate-conjugated anti-BrdUrd antibody (Becton 
Dickinson) followed by PI. Simultaneous red and green fluo- 
rescence was then measured as indexes of PI and BrdUrd. 
incorporation, respectively.. 

Amino Acid Analysis 

Analysis of amino add in whole blood was performed by the 
Metabolic Assessment Laboratory of the University of Florida, 
Gainesville. 

Statistical Analysis 

Data regarding liver weights were expressed as means±SDs 
and analyzed for population differences by the two-tailed inde- 
pendent t test or by analysis of variance, Liver metastases were 
expressed as median values with associated ranges and analyzed 
with the Mann- Whitney LT test. 

RESULTS 

Effect of Arginine Supplementation on the In Vivo Growth 
of Colorectal Liver Metastases 

To determine the effect of the addition of arginine to the 
standard chow diet (which already contained 1.4% argi- 
nine), mice were randomly assigned to one of two groups 
before tumor cell inoculation. The first group was given wa- 
ter supplemented with 1% arginine hydrochloride ad libi- 
tum, whereas an isonitrogenous dose of 1.7% glydne was 
added to the water of the second group, which was allowed 
this water ad libitum. There was no significant difference be- 
tween groups in water or chow intake. Similarly, although 
small splenic tumors were occasionally, observed, splenic 
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cates P< 02) in the liver. Data are mean l/ver weights^SCs. A 

ers were weighed as a measure of tumor burden with the 
b££ fl£ foe mean liver weights for the group ■ ««g- 
ing water with arginine (4.9 g) were 55% greater (P<-02) 
thin the mean weights of the group receiving water with 
glycine (2.7 g) (Fig !)• 

Effect of Arginine Depletion on the In Vivo Growth of 
Colorectal Liver Metastases 

To confirm the growth-dependence of metastatic tu- 
mors on dietary arginine,, a second method of dietary 
arginine manipulation was used. Mice were randomly 
assigned to two groups and fed either an ar^nine- 
depleted (nonarginine), amino acid-defmed diet or a 
standard-content arginine diet (1.2% argmme) In this 
experiment, tumor inoculum was reduced to 1.25X10* 
cells in 0.5 mL of phosphate-buffered saline to prevent 
confluence of metastatic foci. Again, no significant differ- 
ences were noted between the two groups in water or 
chow intake or splenic weights. No splenic tumors were 

observed in these animals. • . 

Arginine levels in whole blood were measured in ani- 
mals (n=4) randomly selected from both groups. Al- 
though there was a trend toward decreased arginine lev- 
els in animals fed nonarginine diets (0.117±19 mmol/L) vs 
those fed arginine repleted diets (0.154±18 mmol/L), the 

difference was not significant (P = . 10). . , 

When foe med'.an number of metastases were ascertaine d ■ 
„ I, for '-rh~n — T »if Fmine-deplered group wasToundjo , 

/ 7 %% tpwe? (med ian, 4t> metastases pe r animal) grossly 

t - " Tv Wbitj m eu stgirsoaulgs than the arginme-repleted ff-oup 

! (median, Ate metastases per animal; r^.ub. Fig 2)^erel- 
/,ative dotte r p.ices between the_ , i rginine-rpplptpd and: 

' ' 1 argmme-dep eted gr oups can be seeninFig3. No significant 
“ differences were ifoted in uver weights between groups be- 
cause of the smaller tumor burdens. 

Effect of Arginine Depletion on Tumor Cell Growth 
In Vitro 

Noting the apparent dependence of in vivo, tumor 
growth on dietary arginine, the effects of argmme deple- 
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Kg2 /-Selective dietary depletion of argmme- (n =8) vs. ajmine ire- 
-rskfCi (n - 10) diminishes the growth of liver metastases l ty 78.o 
(asterisk indicates P <.05). Ranges of counts of tumor colonies in the 
liver are displayed in parentheses . 

tion and repletion were examined in vitro. CT-26 colon 
carcinoma cells (5 X 10 5 ) were cultured in duphcate m ei- 
foer depleted or repleted medium, with standard 
amounts of arginine (0.013%) being used in the laUer. 
Nonarginine conditions essentially halted ah cell growth 
as evidenced by the retrieval (4 days after mcu^hon) of 
2,4 x 10 5 fewer cells than the number added. When the 
cells were cultured in the presence of 
9 x 10 5 additional cells (total, 1.4 x 10 6 ; Fig 4), Viability was 
greater than 98% in both the arginine repleted and the 
areinine-depleted groups. 

Flow cytometric analysis of DNA content/cell demon- 
strated that the difference between the groups might 
be secondary to effects on cell division. Growth-phase 
DNA analysis demonstrated that the percentage of 
cells in the S, G2, and M phases was significantly 
greater (P<.02) in the nonarginine-treated cells (32.5/oJ 
than in the arginine-treated cells (22.0%), suggesting 
that growth and progression through the cell cycle 

depend on arginine (Fig 5). 

Further study of this cell cycle aberration was per- 
formed using human colon adenocarcinoma cells (HT- 
29) Tumor cell growth was significantly but 
reversibly -inhibited in a dose-dependent fashion by 
selective arginine depletion from culture medium (Ta- 
, ble 2). Note that the effective dose range m vitro (0.0/ 

- 7 to 0.14 mmoi/L) closely approximates the m \nvo levels 
/in whole blood (0.12 to 0.15 mmol/L). While HT-29 
' ”7cells in cultures containing 0.14 mmol/L arginine o 
/higher concentrations were recovered in numbers ap- 
/ proximately four times that inoculated, o y ® 

"7 inoculated HT-29 cells were recovered from the nonw- 
, ' einine cultures. An intermediate number of cells (1.45 
(\ times the number inoculated) were recovered m the 
0 07-mmol/L arginine cultures. Inhibition of tumo 
growth was unabated despite the addition of lsomtrog- 
enous concentrations of glycine. Tumor ceUs uutiaUy 
cultured in nonarginine medium and later recultured in 
0.57-mmol/L arginine multiplied (2.12 times the num- 
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pjg 3.— -Cross liver metastases that developed in the absence of (left) vs in the presence of (right) dietary arginine. 
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fig 4 .—Nonarginine cell culture medium results in less in vitro cell 
growth than does culture medium containing 0.013% arginine 
(n~2, asterisk indicates P <.02). Data are mean$±SE$, 
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Fig 5 .— Arginine depletion of cell culture medium in vitro, com- 
pared with arginine repletion, increases the percentage of cells in 
S, C2, and M phases of the cell cycle from 22.0% to 32.5% (n=2, as- 
terisk indicates P <.02). 
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ber of cells inoculated were recovered), suggesting that 
the effect of arginine depletion is reversible. Flow- 
cytometric DNA analysis confirmed a progressive in- 
crease in the number of S-phase cells with decreasing 
arginine concentrations (ranging from 24% for 0,57- 
mmol/L arginine to 43% in the absence of arginine). 

To determine the nature of this S-phase accumulation, 
cells were labeled with PI alone (controls) or with PI and 
BrdUrd simultaneously (Fig 6). The abscissa represents 
linear relative red fluorescence due to PI staining of cell 
nuclei. The ordinate represents log scale relative to green 
fluorescence secondary to BrdUrd uptake. While PI labels 
all DNA, BrdUrd competes with thymidine and labels 
only newly synthesized DNA and can be detected with 
fluorescein-labeled anti-BrdUrd monoclonal antibody. 15 
these studies demonstrate that not all cells accumulating 
in S phase are actually synthesizing DNA but, rather, are 
quiescent. While nearly all S-phase cells grown in 0.57- 
mmol/L arginine were labeled with BrdUrd (Fig 6, C), 
fewer cells and almost none were labeled with BrdUrd 
when cultured in 0.07-mmol/L arginine (Fig 6, B) and 
nonarginine medium (Fig 6, A), respectively. 
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COMMENT 

Using an advanced model of neoplastic disease, we 
found that dietary arginine depletion may reduce the 
growth of liver metastases. We also found that, using a 
weakly immunogenic tumor model, arginine supplemen- 
tation may stimulate the growth of tumor in vivo. 

Although the classic experiments of Rose et al 16 dem- 
onstrated that humans require only eight essential amino 
adds for nitrogen balance (isoleucine, leudne, lysine, 
methionine, pherdyalanine, threonine, tryptophan, and 
valine). Eagle 17 found that human and animal normal and 
neoplastic cells required additional amino adds for prop- 
agation in vitro. Arginine, cyst(e)ine, glutamine, histi- 
dine, and tyrosine were the additional amino adds iden- 
tified. A number of theories have been . proposed to 
explain why tumor can grow in vivo without the amino 
adds considered essential for in vitro culture conditions. 
One simplistic explanation is that the host may provide 
the arginine needed for tumor growth. 

Despite some knowledge of the nature of amino add 
growth requirements of tumor cells> both the role and 
mechanism of action of arginine in the tumor-host rela- 
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T able 2.— Dose-Dependent Effect of Arginine on Human C olon Cancer Growth In Vrtro _ 

Arginine Concentration in Culture Medium, romol/l* 



% cells recovered§ *1 ^ None None 59.3 None None 53.6 

%C1-phase cells 47.9 51.6 Non^ Nong 24 . 4 None • None 35.6 

% S-phase cells 43-3 33-^ None 16.1 None None 10.8 

% G2-phase and M-phase cells 8.9 14.5 None None J 

•Celts were cultured In various concentrations of arginine for 3 days before harvest. 

tCells cultured in isonitrogenous glycine (control medium). r „ultured j n o S7-mmol/L arginine for 3 days before harvest. 

§Numberof ceKc'ov'ered' cells inoculated and multiplied by 100. Viability was greater than 98% as measured 
by propidium iodide staining tor all groups. 











01 23450 1 2 34501 23 4. 5 

Nonarginine 0.07-mmol Arginine 0.57-rnmol Arginine 



Pi Staining (DNA Content) j 

Fis 6 - Propidium iodide (Pi) and 5' -bromo-T deoxy uridine (BrdUrd)- labeled HT-29 cells. With arginine depletion (A and B), few S-phase 
cells (measured by Pt uptake) synthesize ON A ( measured by BrdUrd uptake. ), while most S-phase cells exposed to 0.57-mmol/L argmme 
(C) uptake BrdUrd. 

tionship have not been elucidated. Although arginine To define the effects of arginine on tumor growth (an 
appears to be an immunostimulant of cellular immunity issue separate from its potential immunostimulatory 

in certain situations, it is not clear whether this effect ap- effects) we used a poorly immunogenic munne colon tu 

plies only to immunogenic tumors. Reynolds et al 5 sug- mor with metastases introduced experimentally to the 

vested that the antitumor effect of arginine may be medi- liver. 13 We hypothesized that in vivo tumor propagation 

a ted by arginine's modulation of host-tumor immune might depend on the presence and quantity of arginine 

interaction, but only in tumors expressing immunogenic, when propagation occurred while immune defenses may 

tumor-associated antigens. In their model using protein- have been relatively ineffective. We chose a metastatic 

depleted mice, arginine suppressed the subcutaneous model of liver metastasis instead of the existing, common, 

growth of moderately immunogenic tumor by enhancing subcutaneous-inoculation models because of its close ap- 

cytotoxic T-lymphocyte development and natural killer proximation to human cancer progression, 

cell activity while stimulating the growth of a poorly im-^fp We used two different in vivo expergnental ap- 
munogenic clonal variant. Perhaps weakly immunogenic > proaches, and the results or both experiments led usjpjfr 
tumor escapes recognition and destruction by immune^ risame conclusion: supplemente d arginine enhances thg 
defenses-even when these defenses are augmented by ' .growth of me tastatic rumor ceiis. wnersaiiltS a b se Ofiff * i 
supplemental arginine. 4j deficiency inhibits growth. D ifferences in tumor growthj 
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cannot be explained by the nutritional effects of arginine 
0 n liver mass. It has been reported 10 that supplementing 
water with arginine does not result in excessive changes 
in carcass weight compared with the carcass weight of 
control animals receiving water supplemented with gly- 
cine, and we found no differences in liver weights 
between the animals receiving arginine-depleted or 
arginine-repleted amino add-defined diets. Differences 
in tumor growth appeared to be independent of nitrogen 
supplementation, as diets were isonitrogenous. Although 
these in vivo results could be interpreted as effects on tu- 
mor ceil seeding efficiency (via effects on end-organ ad- 
hesion) rather than on the growth of tumor cells, we think 
this is unlikely because the tumor's growth dependence 
on arginine was also confirmed with in vitro experiments. 
There was no growth without arginine, but normal 
growth was observed when arginine was present in the 
medium. These results confirm that . the original observa- 
tions of Eagle 17 were also valid in our experimental model. 
This effect was similar for both murine (CT-26) and 
human (HT-29) colon tumor cell lines. 

The apparent contradiction of a high S phase associated 
with lower but reversible growth rates in vitro is likely 
secondary to cells that have arrested in S 0 (the quiescent 
S phase) 10 and require arginine for complete cell cycle 
progression. Data from our experiments in which labeling 
of cells with PI and BrdUrd occurred simultaneously add 
supportive evidence to this hypothesis by demonstrating 
that a significant proportion of cells accumulating in the 
S phase secondary to arginine-depleted culture condi- 
tions are actually quiescent and do hot synthesize DNA. 
Further study, perhaps using thymidine-pulse or 
5-bromodeoxyuridiri e-pulse labeling, 14 is needed to de- 
termine the precise mechanism underlying these cell cycle 
aberrations. 

These experimental findings suggest that metastatic 
tumor growth can be inhibited with dietary depletion of 
arginine. This decrease in tumor growth may be related 
to the basic tumor requirement of arginine for growth that 
was demonstrated in vitro and to the low level of tumor 
immimogenicity. Although this observation has yet to be 
made of cancer occurring in humans, potential clinical 
benefit might be obtained by using nonarginine hyperal- 
imentation or amino add-defined diets that may slow the 
growth of metastatic tumor. This concept is particularly 
relevant to humans in. that most solid tumors are weakly 
immunogenic. 

Additionally, because of the reversible nature of the in 
vitro accumulation of quiescent S-phase cells observed 
with arginine depletion, potential exists for the use of se- 
i lective dietary arginine modulation (depletion followed 
[ by repletion)" of cell cycle progression. For example, it 
might be possible to synchronize the growth of metastatic 
tumor cells in vivo and enhance the effectiveness of cell- 
cycle spedfic chemotherapy. Further studies examining 
the DNA from fresh tumor are needed to confirm this. 
Ultimately, we propose that arginine should not be con- 
sidered "good" or "bad" for the tumor-bearing host, but, 
rather, viewed as a tool for modifying the biologic behav- 
ior characteristic of the tumor-host relationship. 
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Discussion 

David M. Ota, MD, Houston, Tex: Have you looked at plasma 
arginine levels in your animals that were on the special diets? 
Please comment on a possible mechanism. Arginine seems to be 
an essentia] nutrient here. How do you think that impacts on the 
cell growth process within the tumor? Is it protein synthesis, or 
is it some other metabolic pathway for which arginine is essen- 
tial for cell growth? 

David 5. Robinson, MD, Miami, Fla: Can you tell us how 
those cells that escaped into G2 and M, still depleted of argin- 
ine, were allowed to get through? Then, with regard to the host, 
tell us about the remaining cellular tissues that are non- 
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LEXSEE 559 F.2D 618, 620 

IN THE MATTER OF THE APPLICATION OF RONALD L. ANTONIE 
Patent Appeal No. 76-681. 

UNITED STATES COURT OF CUSTOMS AND PATENT APPEALS 
559 F.2d 618 ; 1977 CCPA LEXIS 118; 195 U.S.P.Q, (BNA) 6 

AUGUST 18, 1977, Decided 



PRIOR HISTORY: [**1] Serial No. 331, 796. 



COUNSEL: Arthur H. Seidel, Thomas W. Ehrmann, 
Milwaukee, Wis. (Quarles & Brady, Milwaukee, Wis.), 
attorneys of record, for appellant. 

Joseph F. Nakamura, Washington, D.C. for the 
Commissioner of Patents, R. D. Edmonds, Washington, 
D.C., of counsel. 

OPINION BY: BALDWIN 

OPINION 

[*618] BALDWIN, Judge. 

This is an appeal from a decision of the Patent and 
Trademark Office (PTO) Board of Appeals (board) 
affirming the rejection of claims 1, 2 and 3 of an 
application for "Rotating Biological Contactor 
Apparatus" 1 as obvious under 35 USC 103 in view of El- 
Naggar. 2 We reverse. 

1 Serial No. 331, 796, filed February 12, 1973. 

2 Method of Treatment of Sewage by Bio- 
Oxidation and Apparatus Therefor," U.S. Patent 
No. 3,335,081, issued August 8, 1967. 

The Invention 

Appellant claims a wastewater treatment device in 
which wastewater is continuously passed through a tank. 
Semiimmersed contactors (disks) are continuously 
rotated to aerate their immersed portions and thereby to 
aerate both microorganisms that grow on the contactors 
and the wastewater itself. For this discussion, several 
variables are important in this device. "Throughput" is 
the volume [**2] of wastewater per unit time (gal/day) 
which the device must treat. "Contactor area" is the total 
area of the contactors which is exposed to the wastewater 
as the contactors are rotated (sq. ft.). "Tank volume" is 
the actual volume of liquid in the tanks in which the 



contactors [*619] rotate (gal.). The ratio of throughput 
to contactor area (gal./day/sq. ft.) is called the "hydraulic 
loading." Two concepts of effectiveness of the 
equipment are important in this discussion. The primary 
prior art reference uses the term"efficiency" to denote the 
percent impurity reduction which a given set-up of the 
device achieves and we shall so use the term. Appellant 
uses the term "maximum treatment capacity" to denote 
when a unit of contactor area is providing maximum 
"efficiency" for a given "throughput" or maximum 
"throughput" for a given "efficiency." It is essential to 
understand the distinction between "efficiency," a matter 
of ultimate effectiveness independent of the efficiency of 
the equipment, and "treatment capacity," a matter of the 
efficiency or effectiveness of a unit of contactor area. 
The latter is more properly associated with the normal 
use of the term "efficiency" denoting [**3] maximum 
result from a limited resource. 

Appellant’s claimed device has a ratio of tank 
volume to contactor area of 0.12 gal./sq. ft. 3 Appellant 
maintains that this ratio is the most desirable or optimum 
for all set-ups of the device in the sense that using a 
lower value gives lower "treatment capacity" and using a 
greater value gives no increase in "treatment capacity," 
merely increasing costs. Thus, the value is optimum in 
that it maximizes "treatment capacity" so that the 
effectiveness of a given contactor is maximized. 

3 Claims 1 and 2 recite "at least about 0.12" 
while claim 3 recites "about 0.12." 

The Prior Art 

El-Naggar teaches the basic structure of the device 
claimed by appellant but is silent regarding quantitative 
design parameters other than to give data on a single 
example, which data was apparently complete except for 
any discussion of "tank volume." El-Naggar stated the 
"efficiency" (obviously referring to the purity of the 
output) could be increased to 95% by increasing the area 
of the contactor. 

The Rejection 
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The examiner rejected the claims as obvious under 
35 USC 103 , noting that the basic device in question is 
old as taught by El-Naggar. [** 4 ] While the ratio of 
tank volume to contactor area of 0.12 gal./sq. ft. is not 
disclosed in El-Naggar, the examiner reasoned that the 
disclosure of El-Naggar would make a device with that 
optimum value obvious. The examiner noted that El- 
Naggar suggests increasing the "efficiency" (degree of 
purification) of his device by increasing the contactor 
area while apparently keeping the "throughput" constant, 
that is, reducing the "hydraulic loading." The examiner 
then assumed that El-Naggar teaches keeping the tank 
volume constant while increasing the contactor area. 
Thus, the examiner argued that the idea of increasing 
tank volume to surface area to increase efficiency is 
taught and that working out the value for optimum 
efficiency is mere mechanical experimentation.The 
board accepted the examiner's reasoning. 

OPINION 

In determining whether the invention as a whole 
would have been obvious under 35 USC 103 , we must 
first delineate the invention as a whole. In delineating 
the invention as a whole, we look not only to the subject 
matter which is literally recited in the claim in question 
(the ratio value) but also to those properties of the 
subject matter which are inherent in the subject [**5] 
matter and are disclosed in the specification. In re 
Davies, 475 F.2d 667, 177 USPQ 381 ( CCPA 1973). In 
this case, the invention as a whole is the ratio value of 
0.12 and its inherent and disclosed property. That 
property is that the described devices designed with the 
ratio will maximize treatment capacity regardless of the 
values of the other variables in the devices. Just as we 
look to a chemical and its properties when we examine 
the obviousness of a composition of matter claim, it is 
this invention as a whole, and not some part of it, which 
must be obvious under 35 USC 103. Cf. In re Papesch, 
50 CCPA 1276, 315 F.2d 381, 137 USPQ 43 (1963). 
[*620] 

The controlling question is simply whether the 
differences (namely the value of 0.12 and its property) 
between the prior art and appellant's invention as a whole 
are such that appellant's invention as a whole would have 
been obvious. The answer is no. It is impossible to 
recognize, from the experiment taught by El-Naggar, that 
"treatment capacity" is a function of "tank volume" or 
the tank volume-to-contactor area ratio. Recognition of 
this functionality is essential to the obviousness of 
conducting experiments to determine [**6] the value of 
the "tank volume" ratio which will maximize treatment 
capacity. Such functionality can only be determined 
from data representing either efficiency at varying tank 
volume, fixed throughput, and fixed contactor area or 
throughput at varying tank volume, fixed efficiency, and 



fixed contactor area. Each of these experiments 
represents treatment capacity with fixed contactor area 
but varying tank volume. This sort of experiment woul d 
not be suggested by the teachings of El-Naggar since h e 
was not trying to maximize or control "treatment 
xapacity." The experiments suggested by El-Naggar do 
nbi reVg alTHe property w hich applicant has discovered 
and theTTU has provided us with no other basis for the 
obviousness of the necessary experime nts! 

The PTO and the minority appear to argue that it 
would always be obvious for one of ordinary skill in the 
art to try varying every parameter of a system in order to 
optimize the effectiveness of the system even if there is 
no evidence in the record that the prior art recognized 
that particular parameter affected the result. 4 As we 
” have said many times, obvious to try is not the standard 
of 35 USC 103. In re Tomlinson, 53 CCPA 1421, [**7] 
363 F.2d 928, 150 USPQ 623 (1966). Disregard for the 
unobviousness of the results of "obvious to try" 
experiments disregards the "invention as a whole" 
concept of § 103 , in re Dien, 54 CCPA 1027, 371 F.2d 
886, 152 USPQ 550 (1967) and In re Wiggins, 55 CCPA 
1356, 397 F2d 356, 158 USPQ 199 (1968), and 
overemphasis on the routine nature of the data gathering 
required to arrive at appellant's discovery, after its 
existence became expected, overlooks the last sentence 
of § 103. In re Saether, 492 F.2d 849, 181 USPQ 36 
(CCPA 1974). 

4 The precise nature of the El-Naggar 
experiment and the nature of the data which 
would result are rendered hopelessly speculative 
by El-Naggar's total failure to discuss the critical 
matter of what is done with the volume of the 
tank. The PTO appears to assume, as a necessary 
element of its conclusion, that appellant's ratio is 
the inevitable result of El-Naggar experiment, 
and that the tank volume is fixed, apparently 
because El-Naggar does not suggest changing the 
tank as additional contactor area is supplied. 
Even if the same tank were used, the actual liquid 
volume of the tank could change significantly if 
1) the tank has a level control, 2) the tank is not 
extremely large in comparison to the contactors 
and 3) the volume-to-area ratio of the contactors 
themselves is significant. Since these 
assumptions are not unreasonable, there is serious 
doubt as to the constant volume of the tank. 

Whether one would inevitably arrive at the 
ratio value of 0.12 or above depends on facts 
which must be read into El-Naggar, (e.g., the 
volume of the tank) and on assumptions about the 
kind of motivation (e.g., the degree of 
"efficiency" which would be sought). All of this 
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involves, at least on this record, mere speculation. 
Assuming, as the examiner has, that the tank 
volume is fixed and the natural motivation is to 
maximize efficiency, if El-Naggar’s equipment 
has a tank volume to contactor area ratio of less 
than 0.12, and the resulting efficiency is found 
wanting, increasing the contactor area to increase 
"efficiency" will lead away from the claimed 
ratio. 

[**8] In In re Alter, 42 CCPA 824, 220 F.2d 454, 
105 USPQ 233 (1955), the court set out the rule that the 
discovery of an optimum value of a variable in a known 
process is normally obvious. We have found exceptions 
to this rule in cases where the results of optimizing a 
variable, which was known to be result effective, were 
unexpectedly good. In re Waymouth, 499 F.2d 1273, 
182 USPQ 290 (CCPA 1974); In re Saether, supra. This 
case, in which the parameter optimized was not 
recognized to be a result-effective variable, is another 
exception. The decision of the board is reversed. 

REVERSED 

MILLER, J., concurs in the result. 

DISSENT BY: MALETZ 
DISSENT 

[*621] MALETZ, Judge, * dissenting, with whom 
RICH, Judge, joins. 

* Judge of the United States Customs Court 

sitting by designation pursuant to 28 USC 293(d). 



With all due respect, I cannot agree with the 
majority's interpretation of the El-Naggar patent. El- 
Naggar discloses the same wastewater treatment 
apparatus as claimed, except for the specific volume-to- 
surface ratio of. 12 gallons per square foot as recited in 
the claims. However, El-Naggar generally discloses 
varying the number of disks (column 3, lines 31-35), the 
number [**9J of concentric cylinders (column 4, lines 
27-30), or the length of the cylinders (column 4, lines 61- 
62) in his apparatus in order to optimize results. Given 
the basic apparatus of El-Naggar and the concept of 
varying the number of disks in a tank in order to 
optimize impurity removal, I believe that it would have 
been well within the capabilities of the chemical 
engineer of ordinary skill to deterime empirically, by 
routine experimentation, the optimum design ratio which 
appellant has determined and recited in his claims. That 
is, El-Naggar set the way, and appellant's work was what 
any routineer would have accomplished in following the 
patent teachings. 

Appellant urges that the results which he determined 
empirically by plotting the effect of volume-to-surface 
ratio on impurity removal, including the specific, 
optimum design ratio of. 12 gallons per square foot, could 
not have been predicted from El-Naggar. However, 
obviousness under 35 USC 103 does not require absolute 
predictability, In re Kronig, 539 F.2d 1300, 190 USPQ 
425 (CCPA 1976), and it is sufficient here that El- 
Naggar clearly led the way for the routineer to arrive at 
the claimed apparatus. 

I am in substantial [**10[ agreement with the 
board's analysis of this case, and I would affirm the 
board's decision. 
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March 13, 1980, Decided 



PRIOR HISTORY: [**1] Serial No. 587,776. 



COUNSEL: Robert F. Dropkin and Vincent G. Gioia 
attorneys of record for appellants. 

Joseph F. Nakamura for the Commissioner of Patents 
and Trademarks, John W. Dewhirst of counsel 

OPINION BY: MILLER 

OPINION 

[*273] Before MARKEY, Chief Judge, RICH, 
BALDWIN, and MILLER, Associate Judges, and 
MALETZ, * Judge. 

* The Honorable Herbert N. Maletz of the 

United States Customs Court, sitting by 
designation. 



MILLER, Judge. 

This is an appeal from a decision of the Patent and 
Trademark Office ("PTO") Board of Appeals ("board") 
which sustained the examiner's rejection under 35 USC 
103 of appellants' claims 1 1 and 8-15 in view of Lamb 2 
and Pohlman 3 et al. We affirm. 

1 Serial No. 587,776 was filed on June 17, 1975. 

2 U.S. patent No. 3,147,155, issued September 

1, 1964. 

3 U.S. patent No. 3,457,066, issued July 22, 

1969. 

[**2] Invention 

The invention embraces nickel base alloys 
consisting essentially of: 





Metals 


Percentage Ranges 




aluminum 






4.0-4. 7 


boron 






0.005-0.03 


carbon 






0.0-0.18 


chromium 






13.7-15.3 


cobalt 






14.2-19.0 


iron 






0.0-4. 0 


molybdenum 






3. 8-4. 8 


titanium 






3.0-3. 7 



The remainder of the alloys comprises nickel and 
incidental impurities. The elements in the alloys are 
balanced to provide an N v 4 value not in excess of about 
2.35 5 according to the following equation: 



4 N v refers to the average electron vacancy 
concentration per atom in the matrix of the alloy. 
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5 Appellants state that the overall variation in N 
v due to chemical uncertainty is +- 0.025 so that 
in reality the N v value of about 2.35 may 
actually extend from 2.32 to 2.38. 

N v = 4.66 (A% Cr + A% Mo) +1.71 (A% Co) + 
0.61 (A% Ni) 6 

6 Appellants’ specification states that A% 
"refers to the atomic percent of the element so 
described." 

[**3] In the case of alloys within the broad range 
set forth above, but not balanced to meet the required N 
v value, room temperature ductility deteriorates, and 
creep 7 deformation increases, after prolonged exposure 
at elevated temperatures. 

7 Creep is the permanent deformation of a metal 
that occurs as a result of prolonged compression 
or extension at or near room temperature. The 
Condensed Chemical Dictionary 228 (8th ed. 
1971). 

Appellants state that these results are attributable to 
formation of a deleterious phase (known as "sigma 
phase") in the metal after such exposure, and that the 
tendency of an alloy to form sigma phase is 
(unexpectedly) eliminated by balancing the relative 
amounts of its constituent elements in accordance with 



the N v equation. Where the composition of an alloy has 
been controlled to provide an N v value of about 2.35 or 
less, no sigma has been found after exposure at 1500 
degree F for time periods up to 7200 hours. 

Claim 1 is illustrative: 

1. A nickel base alloy having [* *4) a composition 
consisting essentially of up to 0. 1 8% carbon from about 
14.2% to about 19.0% [*274] cobalt, from about 13.7% 
to about 15.3% chromium, from about 3.8% to about 
4.8% molybdenum, from about 3.0% to about 3.7% 
titanium, from about 4.0% to about 4.7% aluminum, up 
to about 4.0% iron, from 0.005% to about 0.03% boron 
and the balance essentially nickel with incidental 
impurities, the aforementioned elements being balanced 
to provide an N v value not in excess of about 2.35 
according to the following equation: 

Nv = 4.66 (A% Cr + A% Mo) + 1.71 (A% Co) + 
0.61 (A% Ni) 

the alloy being characterized by its freedom from 
precipitation of deleterious amounts of sigma-like phase 
after exposure at temperatures in excess of 1500 degree F 
for periods of time in excess of 1000 hours. 

Prior Art 

Lamb discloses a process for hot working age- 
hardenable nickel-chromium alloys.The alloys contain: 





Metals 


Percent by Weight 




aluminum 






4.0-5.4 


boron 






0.003-0.1 


chromium 






14.0-16.0 


carbon 






0.01-0.2 


cobalt 






14.0-25.0 


molybdenum 








titanium 








zirconium 






0.01-0.2 



A sample alloy is heated at 1190 degree C for 1.5 
hours and cooled to 1000 degree C at about [**5] 1 

degree C per minute, after which it may be hot worked at 
1 120 degree C. When hot working is complete, the alloy 



will generally require a further heat treatment to develop 
full creep resisting properties. 

Pohlman et al. disclose nickel base alloys suitable 
for elevated temperature operation containing: 





Metals 


Percent by Weight 




aluminum 






4.2-4.6 


boron 






0.025-0.035 


carbon 






0.04-0.07 
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Metals 


Percent by Weight 




chromium 






14.5-15.5 


cobalt 






14.5-15.5 


molybdenum 






■■■KISH 


titanium 






■■■KISS] 



The remainder of the alloys essentially comprises 
nickel and incidental impurities; possibly, also, small 
amounts of silicon and manganese. 

Both references are silent regarding an N v value 
requirement, although Lamb requires "a total aluminum 
and titanium content from about 7.75% to about 9.5%, " 
and Pohlman et al. "prefer about 14.5-15.5 percent by 
weight cobalt because that range results in the best 
balance at elevated temperatures between such properties 
as tensile and rupture strengths, oxidation resistance and 
the ability of the sheet material to be formed or worked." 



The Boesch Affidavit 

Seven heats of alloys (appellants' Table I below), 
which were within the claimed composition ranges [**6] 
but whose N v values varied from 2.40 to 2.54 (all 
clearly above the upper limit of 2.35 set forth in the 
claims), were processed and heat treated. Appellants' 
Table II shows that all seven heats contained sigma 
phase. 

TABLE I 

CHEMISTRY- WEIGHT PERCENT 



Heat No. 


C 


Cr 


Ni 


Co 


Fe 


Mo 


Ti 


Al 


B 


N v 


D 1-3 79-1 


0.01 


15.3 


Bal. 


17.9 




4.5 


3.6 


4.7 


0.023 


2.53 


Dl-379-2 


0.04 


15.3 


Bal. 


17.9 




4.6 


3.6 


4.7 




2.54 


D 1-380-1 


0.06 


15.3 


Bal. 


17.5 


1.0 


4.6 


3.6 


4.7 




2.51 


D 1-3 80-2 


0.06 


15.1 


Bal. 


17.4 


3.5 


4.5 


3.5 


4.6 




HEEQ 


Dl-382 


0.06 


15.3 


Bal. 


18.5 




4.3 


3.5 


4.4 




rngm 


Dl-383 


0.06 


15.2 


Bal. 


17.7 




4.3 


3.6 


4.4 


0.020 


2.43 


Dl-386 


0.06 


15.3 


Bal. 


18.1 




4.7 


3.4 


4.6 


0.021 


2.49 



TABLE II 





Heat No. 


Approximate 
w/o Sigma 




Dl-379-1 






1.4 


Dl-379-2 








Dl-380-1 








D 1-3 80-2 






0.05 


Dl-382 






0.05 


Dl-383 






HHHKH 


Dl-386 









[*275] The affidavit states that "any amount of 
sigma phase is deleterious and undesirable because of the 
susceptibility to embrittlement failure following 
exposure to high temperature." 

The Board 



The board agreed with the examiner |**7] that the 
claimed alloys were prima facie obvious from the prior 
art, noting that there was no substantial disagreement that 
both Pohlman et al. and Lamb disclose alloys having 
compositional limits overlapping those of the claimed 
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alloys. Although disagreeing with the examiner’s 
contention that there was no evidence to support the 
statement in the Boesch affidavit that "any amount of 
sigma phase is deleterious and undesirable," it agreed 
with the examiner that the Boesch affidavit was 
insufficient to overcome the prima facie case of 
obviousness because there was no evidence showing: 

(1) the precise amounts of sigma-like phase present 

in compositions containing Appellants’ claimed 

components balanced to provide N v values just inside 

versus just outside Appellants' claimed "about 2.35" N v 

limits; and (2) direct comparisons of sufficient 

mechanical properties of those compositions within and 

and without the claimed limit, to demonstrate the alleged 

critical correlation of N v limit with sigma phase content. 
8 

8 The board agreed with the examiner that 
"there [was no evidence showing] that an alloy 
having an N v number of 2.35 is free of any 
amount of sigma phase, or what the sigma phase 
content and properties are of an alloy having an N 
v number of 2.36 which is close to but outside the 
N v requirements." 

[**8] The board also said that the showing (in the 
specification, set forth infra) did not establish the 
asserted criticality in selection of the components of the 
alloys according to the claimed N v forumla, because the 
alloys failed to meet the claimed compositional and N v 
value requirements. 

OPINION 

The Prima Facie Case 

Each of the ranges of constituents in appellants' 
claimed alloys overlaps ranges disclosed by Pohlman et 
al. and Lamb.Appellants, citing In re Waymouth, 499 
F.2d 1273, 182 USPQ 290 (CCPA 1974), argue that 
neither of the cited prior art references recognizes the 
problem solved by them and, therefore, cannot render the 
claims obvious. Upon examination of the prior art 
references, we do not agree. Appellants admitted in their 
specification that: 

It has been postulated according to Pauling's theory 
that the criterion for the formation of sigma phase is 
based upon the number of electron vacancies (N v) in the 
bonding orbitals of the elements involved. Based thereon, 
other investigators have derived an empirical equation 
which includes the elements chromium, molybdenum, 
manganese, iron, cobalt and nickel. It is to be noted, 
however, that the nickel base alloys [**9] to which 
reference is made in the present invention relate to an 
iron-free or low-iron composition, with only incidental 
amounts of an element such as manganese, and are 



hardened by the aluminum and titanium rich 
intermetallic compound gamma prime. 

U.S. patent No. 3,837,838 ( ’838), filed December 
18, 1972, and issued September 24, 1974, was 
introduced into evidence by appellants and further 
illuminates what is meant by "Pauling’s theory": 

As described in an article by Linus Pauling entitled 
"The nature of interatomic forces in metals," published in 
Physical Review, 54:899, 1938, in a given metallic atom, 
the outer most orbitals, termed the bonding orbitals, are 
occupied by the bonding electrons responsible for 
[*276] bonding the atom to its neighboring metallic 
atoms. At a given instant in time and on the average, the 
bonding orbitals are only partially occupied by the 
bonding electrons. Such partial occupation means that 
the outer orbitals are partially vacant of electrons or 
possess an "electron hole." The total average number of 
vacant orbitals in a given metallic atom is called the 
electron hole number of the metal (N v). The average 
electron hole number (N v) is the [**10] resultant of 
adding all N v for the participating elements in the alloy 
matrix. The higher the N v of a given Co-Cr-Ni alloy the 
higher the chance for the precipitation of embrittling 
phases. The quantities of metals consumed in 
precipitation do not enter in calculating N v of the alloy 
matrix and hence do not participate in the formation of 
embrittling phases. A low N v may thus be obtained by 
either choosing elements of low N v to form an alloy or 
by using elements that will react in the alloy and 
precipitate out from the alloy matrix. 

Accordingly, in carrying out this invention, I have 
selected an alloy-base for the system which possesses a 
low N v, and have strengthened the alloy base by adding 
elements which will have minor or no effect on raising 
the N v through controlling their percentage as solutes or 
by eliminating their effect on N v by formation of 
compounds which precipitate out. 

It appears from appellants' specification that certain 
precipitate-hardened nickel base alloys, after being 
exposed to elevated temperatures for prolonged periods 
of time, suffered "from a marked and catastrophic 
decrease in room temperature ductility and a marked 
increase in the rate [**11] of creep deformation." It was 
observed that other nickel base alloys having the same 
percentage ranges of components did not suffer such 
deleterious changes. The cause of the problem was 
believed to be the formation of an embrittling phase 
("sigma"). As early as 1938, however, it was known that 
the higher the N v value of a Co-Cr-Ni alloy, the higher 
the chance for precipitation of embrittling phases; also, 
that the quantities of metals consumed in precipitation 
did not enter into calculating the N v value of an alloy 
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matrix. We are persuaded that one of ordinary skill in the 
art would have been guided by these principles. 

In the above-quoted passage from '838, we note that 
lowering the N v value of a Co-Cr-Ni alloy and deletion 
of the metals not consumed in precipitation from the N v 
calculation are expressly suggested. Considering, also, 
that the composition requirements of the claims and the 
cited references overlap, we agree with the Solicitor that 
the prior art would have suggested "the kind of 
experimentation necessary to achieve the claimed 
composition, including the proportional balancing 
described by appellants' N v equation." This accords with 
the rule that discovery [**12] of an optimum value of a 
result Effective variable in a known process is ordinarily 
within the skill of the art. In re Antonie, 559 F.2d 618, 
195~ USPQ 6 (CCPA 1977)\ In re Alter, 42 CCPA 824, 
220 F.2d 454, 105 USPQ 233 (1955). Accordingly, we 
conclude that a prima facie case of obviousness has been 
established. 

Unexpected Results 



It is well settled that a prima facie case of 
obviousness may be rebutted "where the results of 
optimizing a variable, which was known to be result 
effective, [are] unexpectedly good." In re Antonie, supra, 
559 F.2d at 620, 195 USPQ at 8-9, and cases cited 
therein. It is also well settled that proof of unexpected 
properties may be in the form of direct or indirect 
comparative testing of the claimed compounds (here, 
alloys) and the closest prior art. In re Payne , 606 F.2d 
303, 316, 203 USPQ 245, 256, (CCPA 1979), and cases 
cited therein. 

A. Creep Tests 

Table V, set forth in appellants' specification and 
shown below, compares four examples of the claimed 
alloys with one example [*277] (6-3211) of a priorart 
alloy and is intended to show that the measured creep of 
the claimed alloys is unexpectedly less than that of the 
prior art. 

TABLE [**13] V 

Creep Tests at 1500 degree F and 37,000 psi 



Alloy 

No. 


Sample Removed 
After (Hours) 




Measured Creep 
(inches per inch) 


2-1422 




1567.8 ,0008 




2-1423 




1500.4 0.004 




2-1425 




1504.5 0.010 




2-1426 




1500.4 0.004 




6-3211 




1505.1 0.034 





The measured creep of 6-3211 --an alloy, appellants 
note, having "chemistries" within those of the references- 
-is in excess of three to eight times greater than the creep 
of the claimed alloys. 



The composition and N v values of the alloy heats in 
Table V are as follows: 

Element, Weight % 



Alloy 

No. 


C 


Al 


Ti 


Mo 


Cr 


Co 


B 


Ni 


N v 
Value 


2-1422 


0.07 


4.20 


3.23 


4.70 


14.7 


18.0 


0.030 


bal. 


2.32 


2-1423 


0.06 


4.37 


3.45 


4.45 


14.6 


17.6 


0.028 


bal. 


2.36 


2-1425 


0.06 


3.91 


2.98 


4.40 


14.8 


17.5 


0.028 


b al. 




2-1426 


0.05 


4.20 


3.19 


4.50 


14.5 


17.5 


0.030 


bal. 


2.27 


6-3211 


0.06 


4.43 


3.54 


4.95 


15.2 


18.8 


0.030 


bal. 


2.51 



Although it is apparent that the molybdenum content 
of 6-321 1 exceeds the maximum content of the claimed 



alloys by 0.15%, it is clearly within the ranges of the 
Pohlman et al. and Lamb alloys. 
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However, we are not [**14] persuaded that the 
Table V data are commensurate in scope with appellants' 
claims. In re Greenfield, 571 F.2d 1185, 1189, 197 
USPQ 227, 230 , (CCPA 1978). 9 Appellants claim broad 
ranges of elements, but the weight percent of elements in 
the four examples of the claimed alloys vary by 
relatively minor amounts. For example, the entire 
claimed range of carbon is. 18 percent, but the tested 
range is only.02 (.07 minus.05); the claimed cobalt range 
is 4.8, but the test range is only 1 .3. There is no evidence 
showing whether other alloys encompassed by 
appellants' broad claims and having elements varying by 
relatively major amounts also exhibit a low creep rate. 



9 It is unnecessary to decide whether 6-3211 is 
the "best prior art." See In re Malagari, 499 F.2d 
1297, 1302-03, 182 USPQ 549, 552-53 ( CCPA 
1974). 

B. Ductility Test 

Appellants' Table VI, set forth in their specification, 
compares the room temperature ductility of one heat of 
the claimed alloy (2-1426) and one heat of an alloy (6- 
3266) which appellants [**15] state has "chemistries" 
within those of the references. 

TABLE VI 

Room Temperature Tensile Tests 



Alloy 

No. 


Condition 


U.T.S. 

psi 


0.2% 

Offset Y.S. 
(psi) 


2-1426 


As-heat-treated 


204,000 


140,000 


2-1426 


As-heat-treated 


157,000 


100,000 


+ exposed 5000 


hrs. at 1500 degree F 


6-3266 


As-heat-treated 


194,500 


136,800 


6-3266 


As-heat-treated 


150,500 


117,500 


+ exposed 5000 


hrs. at 1500 degree F 



Alloy 


Elong. 


R.A. 


N v 




No. 


(%) 


(%) 


Value 




2-1426 


16.9 


15.0 




2.27 


2-1426 


16.1 


14.1 




2.27 


6-3266 


14.0 


13.7 




2.52 


6-3266 


5.0 


5.5 




2.52 



|*278] The marked decrease in room temperature 
ductility (Elong.) after prolonged elevated temperature 
exposure of the prior art alloy (6-3266), compared to the 
claimed alloy's (2-1426) essentially unchanged ductility, 
is contended to show an unexpected result, as was the 
improvement in measured creep discussed earlier. 
However, for the same reason that the measured creep 
test data of Table V are not persuasive of unexpected 
results, we do not regard the tensile test data of Table VI, 
comparing only one heat of a claimed alloy, sufficient to 
rebut the prima [**16] facie case of obviousness of the 
claimed invention. 



C. Absence of Sigma Phase 

Throughout prosecution appellants have maintained 
that the claims define "a nickel base alloy which can be 
manufactured in a consistent way to remain free from a 
tendency to form plate-like sigma phase." The "essential 
concept of the present invention [is] to maintain the 
average number of electron vacancies at a value not 
exceeding about 2.35." Whereas the Pauling theory 
teaches that a low N v value means reduced chances for 
sigma phase, appellants allege that alloys meeting their 
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composition and N v value requirements are free from 
sigma phase. 

As related earlier, the Boesch affidavit shows that 
sigma phase is present in seven alloy examples, all of 
which meet the composition requirements but exceed the 
N v value requirement of the claimed alloys. However, 
the affidavit contains no examples of claimed alloys 
showing the absence, or presence, of sigma. The 
remainder of the record reveals only a single example of 
the claimed alloy, which shows the absence of sigma. 10 
Appellants' specification includes a photomicrograph of 
Table V alloy heat 2-1422, which clearly shows that 
absence of sigma; [**17] also, a photomicrograph of 
Table V alloy heat 6-321 1, which shows the presence of 
sigma. We note again that the prior art teaches that 
reduction of the N v value reduces the chances of sigma 
phase in the alloy. Here appellants tested only one 
example of a low N v value alloy and found no sigma-- a 
result consistent with both the prior art teaching and 
appellants' allegation that their claimed alloys are "totally 
free from sigma phase." 11 Under such circumstances, test 
results involving a single alloy within the broad range 
claimed are not sufficient to support appellants' 
allegation of what would, from the prior art, be 
unexpected. 12 

10 Thus, appellants have again failed to show 
test data commensurate in scope with the broad 
claims. 



1 1 We agree with the board that the six United 
States patents ((1) No. 4,093,474, issued June 6, 
1978; (2) No. 4,083,734, issued April 11, 1978; 
(3) No. 3,930,904, issued January 6, 1976; (4) 
No. 3,837,838, issued September 24, 1974; (5) 
No. 3,816,110, issued June 11, 1974; and (6) No. 
3,767,385, issued October 23, 1973) introduced 
into the record by appellants "do support the 
assertion in the Boesch affidavit that ’any amount 
of sigma phase' is undesirable." Therefore, we 
have limited our analysis to the issue of the 
existence of sigma phase and have not extended it 
to include the effect of varying amounts of sigma 
phase. 

12 [**18] Where it is alleged that a certain 
technique for flipping coins would always 
produce "heads," one would hardly be persuaded 
by a single toss of a coin which resulted in a 
showing of "heads." 

In view of the foregoing we hold that appellants 
have failed to rebut the prima facie case of obviousness. 

The decision of the board is affirmed. 

AFFIRMED 
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DECISION ON APPEAL 

The Appellant appeals from a rejection of claims 1,5-11, 15, 16, 20, 
21, 26-30, 32-36, 38-42 and 44-46, which are all of the pending claims. 

THE INVENTION 

The Appellant claims an anchorless wheel bumper block and a 
wheeled parking system including that block. Claim 1 is illustrative: 
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Application 10/183,478 



1 . An anchorless wheel bumper block for use as a stop in a 
narkine: facility, the block comprising. 

P a base h/ving a bottom surface, wherein the bottom surface 
rests on a ground surface and the block is in contact with and 
unattached to the ground surface in an in-use P os d'on, the bottom 
surface being disposed in a first plane and having a length and 

W ' dth ’a top having an upper surface, the upper surface being disposed 
in a second plane generally parallel to the first plane and having a 

length substantially equal to the length of the bottom surface an a 

Width substantially equal to the width of the bottom surface wherein 
distance between the bottom and upper surfaces defines a height of 
the block, the length of the bottom surface is substantially greater than 
the height of the block, the bottom surface has a surface area 
substantially equal to a surface area of the upper surface and the 
upper surface is adapted to engage the bottom surface of anothe 
block such that a plurality of blocks in a non-use position may be 
stably stacked together to form a stack that may be moved for storage, 
the stack comprising single blocks stacked one on top of another, 

a side extending around a perimeter of the block and between 
the bottom and upper surfaces, wherein the block remains 
substantially in the in-use position when a wheel of a wheel unit 

contacts the block; and . 

at least two channels disposed in the base, the channels having 

a size and spacing adapted to receive blades of a forklift to enable the 

bumper block to be lifted and moved. 
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